XW 01/98668 



Paael of 13 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
Intemational Bureau 

(43) International Publication Date 
27 December 2001 (27.12.2001) 




PCT 



liiilllllllllllllllllllilli 

(10) International Publication Number 

wo 01/98658 A2 



(51) iDternational Patent Classification'': 
39/00 



F04B 39/12, (72) 
(75) 



(21) International Application Number: PCT/BROl/00074 

(22) International Filing Date: 18 June 2001 (18.06.2001) (74) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

PI 0002373-6 



20 June 2000 (20.06.2000) BR 



(81) 



(71) Applicant (for all designated States except US): EM- (84) 
PRESA BRASILEIRA DE COMPRESSORES S.A. 
- EMBRACO [BR/BR]; Rua Rui Barbosa, 1020, 
CEP-89219-901 JoinviUe, SC (BR). 



Inventor; and 

Inventor/Applicant (for US only): NUNES, Ernani, Pau- 
tasso, Jr. [BR/BR]; Apartainento 301, Rua Visconde de 
Maufi, 1900, CEP-89218-040 JoinviUe. SC (BR). 

Agents: ARNAUD, Antonio, M., P. et al.; 7di Floor, Rua 
Jos6 Bonif&:io, 93. CEP^1003-901 Sao Paulo. SP (BR). 

Designated States (national): AE, AG, AL, AU, BA, BB, 
BG, BZ, CA, CN, CO, CR. CU, CZ. DM, DZ, EE, GD, GE, 
HR, HU. ID. IL, IN, IS. JP, KP. KR. LC. LK, LR. LT, LV, 
MA, MG. MK, MN, MX, NO, NZ, PL, RO, SG, SI, SK, 
TT. UA, US, UZ, VN, YU, ZA. 

Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY. KG, KZ, MD, RU. TJ, TM), European 
patent (AT, BE. CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 

[Continued on next page] 



^ (54) Title: SUSPENSION SYSTEM FOR A RECIPROCATING HERMETIC COMPRESSOR 



00 




(57) Abstract: A suspension system for 
a reciprocating hermetic compiessor of 
the type comprising a motor-pump unit (1) 
mounted inside a shell (2), by an assembly 
of cylindrical helical dampening springs 
(10). each presenting a pair of fixation end 
regions (11), each dampening spring (10) 
presenting at least one of its fixation end 
regions (11) having at least one end coil 
(12) with a diameter superior to that of 
an immediately adjacent internal coil (13) 
against which it is seated, said diameter 
being calculated so that at least said end 
coil (12) determines a plane substantially 
orthogonal to the longimdinal axis of the 
dampening spring (10). 
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SUSPENSION SYSTEM FOR A RECIPROCATING HERMETIC 
COMPRESSOR" 

Field of the Invention 

The present invention refers to a suspension system to 
5 be used in a reciprocating hermetic conpressor, 
particularly with a vertical shaft, in which the 
fixation of the motor-puittp assembly inside the shell 
is generally provided by springs. 
Background of the Invention 

10 Reciprocating hermetic compressors with a vertical 
shaft are conventionally provided with a suspension 
system by springs, in order to insulate vibrations of 
the motor-pump unit in relation to the shell of the 
compressor. The vibrations generated during normal 

15 operation are produced by the oscillation of the mass 
of the parts of the mechanical motor-pump unit of said 
reciprocating compressors, such as the piston, the 
crankshaft, the connecting rod, etc. 

The suspension systems of the motor-pump unit in a 
20 reciprocating hermetic compressor can be divided in 

two groups: dampening by using suspension springs and 

dampening by using compression springs. 

In the constructive arrangement using suspension 

springs, the motor-pump xmit is affixed to the shell 
25 of the compressor by metallic suspension springs 

operating in a tensioned condition, 

In the constructive arrangement using coirgpression 
springs, the latter are moxinted to the internal lower 
portion of the shell of the hermetic compressor, under 

30 a supporting point of the motor-pump unit, such as 
schematically illustrated in Figiire 1 of the enclosed 
drawings. In this prior art arrangement, there is a 
considerable attenuation of the vibrations . 
The springs normally used for the function of 

35 dampening the vibrations in hermetic compressors are 
of the cylindrical helical type, due to its simple 
manufacture, material availability and compliance to 
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the reliability requirements of the project. The 
points for anchoring the springs to the mechanical 
unit and to the shell present several conceptions for 
the type of dampening by using compression springs. 
5 A solution for anchoring the compression springs to 
the shell and/or to the motor-pump unit of the 
hermetic compressors is by using pins, which are 
stamped or machined, associated to these two elements 
and conceived so that the springs are positioned 

10 through the internal diameter thereof with the 
external surface of the pins. Springs and pins may be 
dimensioned in order to obtain a positioning with 
different degrees of mechanical interference (total, 
partial or null) between the several elements. 

15 Normally, the limitations of the lateral and vertical 
movements of the mechanical system inside the shell 
are obtained by the same supports used for positioning 
the springs. These limitations are very important to 
avoid impacts between the parts of the compressor and 

20 the generation of noise during normal operation. A 
variation of said solution is the provision of pins 
made of plastic material or resin. A derivation of 
this solution is the provision of notches or recesses 
in the supports of the springs, for fitting or locking 

25 the latter (Figures 1- 3) . 

Another solution for determining the interface between 
the shell and the motor-pxamp unit and the compression 
springs is the provision of cup shaped supports 
(Figure 2), which support the springs through the 

30 external diameter . thereof . Also, in this case, springs 
and pins may be dimensioned in order to obtain a 
positioning with different grades of mechanical 
interference (total, partial or null) between the 
several components. 

35 Using the type of construction in which the dampening 
system employs compression springs presents the 
disadvantage that the ends of the cylindrical helical 
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springs require to be planed for assuring leveling and 
correct positioning of the connecting rod- crankshaft 
mechanical system inside the shell of the compressor. 
As a function of the state of the art regarding the 
5 manufacture of cylindrical helical springs, planing 
the ends represents a significant increase in the 
manufacturing cost. In addition, planing is normally 
obtained by surface grinding the ends, generating 
sharp barbs, which also make the mounting difficult. 

10 The construction systems, in which the ends of the 
compression springs need not be planed, usually employ 
longer supports for the springs. These longer 
supports, besides increasing the cost, limit the 
degree of attenuation of the vibrations, which is the 

15 main f\inction of the dampening system. Moreover, 
longer supports require a larger space, leading to a 
final product with larger dimensions. 

The supporting systems in which are provided notches 
or recesses for fitting or locking the springs, such 

20 as that described in U.S. 6,004,113, have the 
disadvantage that the assembly of said springs usually 
requires previous orientation of the components, 
resulting in a more complex and expensive mounting 
process (Figure 3) . 

25 Disclosure of the Invention 

It is a generic object of the present invention to 
provide a suspension system for a reciprocating 
hermetic conipressor with a vertical shaft, which 
allows obtaining a considerable attenuation in the 

30 transmission of operation and movement vibratory 
energy from the motor-pump unit to the shell of the 
compressor, by means of a construction of simple 
execution and mounting, which does not require planing 
the ends of the springs of said suspension system. 

35 A further object of the present invention is to reduce 
the noise resulting from the operation of the motor- 
compressor iinit. 
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These objects are attained by a suspension system for 
a reciprocating hermetic compressor of the type 
comprising: a hermetic shell; a motor-puitp unit 
mounted inside the shell by a suspension system 
5 comprising an assembly of cylindrical helical 
dampening springs, each presenting a pair of fixation 
end regions, one of the latter being seated on the 
shell and the other mounted to the motor-piamp unit, 
each dampening spring presenting at least one of its 

10 fixation end regions having at least one end coil with 
a diameter superior to that of an immediately adjacent 
coil against which it is seated, said diameter being 
calculated so that at least said end coil determines a 
plane substantially orthogonal to the longitudinal 

15 axis of the spring. 

Brief Description of the Drawings 

The invention will be described below, with reference 
to the attached drawings, in which: 

Figure 1 illustrates, schematically, a longitudinal 
20 sectional view of part of a motor-pump unit mounted 
inside a compressor shell by a suspension system with 
dampening springs constructed according to the prior 
art; 

Figure 2 shows a similar view to that of Figure 1, 
25 illustrating a form for lodging the spring, according 
to the prior art considered herein; 

Figure 3 illustrates a similar view to that of Figure 
1, according to another prior art construction for the 
dainpening spring; 
30 Figure 4 illustrates a perspective view of a dampening 
spring constructed according to the present invention; 
Figure 5 illustrates, schematically, a longitudinal 
sectional view of the daitpening spring as shown in 
Figure 4; 

35 Figure 6 illustrates, schematically, a top plan view 
of the dampening spring of Figure 4; and 
Figure 7 illustrates, schematically, a similar view to 
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that of Figure 1 of the dampening spring of the 
present invention. 

Description of the Illustrated Embodiment 
The present invention will be described in relation to 
5 a hermetic compressor of the type with a vertical 
shaft and which coirprises, as illustrated in Figures 
1- 3, a motor-puir^) unit 1, which is affixed inside a 
hermetic shell 2, by a suspension system including an 
assembly of dampening springs 10, particularly 
10 compression springs of the metallic, cylindrical 
helical type, having a first end to be seated on a 
support portion 4 of the shell 2, and a second end for 
supporting the motor-pump unit 1. 

This suspension system, as illustrated in Figures 1-3, 

15 has the deficiencies previously discussed- 
According to the present invention and as illustrated 
in Figures 4-7, the suspension system of the motor- 
pvimp unit 1 inside the shell 2 of a hermetic 
compressor of refrigeration comprises an assembly of 

20 dampening springs 10, for example compression springs, 
each dampening spring 10 presenting a pair of fixation 
end regions 11, one of them being seated on the shell 
2 and the other mounted to the motor-pump xmit 1, 
supporting the latter, each dampening spring 10 

25 presenting at least one of its fixation end regions 
11, for example both of them, having at least one end 
coil 12 with a diameter superior to that of an 
immediately adjacent' internal coil 13 against which it 
is seated, said diameter being calculated so that at 

30 least said end coil 12 determines a supporting plane, 
substantially orthogonal to the longitudinal axis of 
the dampening spring. 

In a way of carrying out the present invention, at 
least one of the coils of a respective fixation end 
35 region 11 presents a diameter that exceeds that of the 
internal coil 13, which is immediately adjacent and at 
least partially coplanar, by a value corresponding to 
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the diameter of the wire that forms the coils of the 
dampening spring 10, in order to define for the 
dampening spring 10 a "L" profile with the respective 
fixation end region 11. 
5 In the embodiment of the present invention illustrated 
in Figures 4-7, at least the end coil 12 of a 
respective fixation end region 11 presents a diameter 
that exceeds that of the immediately adjacent internal 
coil 13, by a value lower than that corresponding to 
10 the diameter of the wire that forms said coils, 
defining a substantially conical shape to the 
dampening spring 10 with the respective fixation end 
region 11. 

In another embodiment of the present invention, part 
15 of the coils of a respective end region presents a 
diameter that is equal to an immediately adjacent coil 
and larger than the coils away from the fixation end 
regions 11. 

With this suspension system, the ends of the dampening 

20 springs are already flat, obtained with no need of 
planing. The plane, which is generated by winding the 
last coil in a determining pitch and diameter, 
determines to each dampening spring 10 a supporting 
plane, which is required to assure leveling of the 

25 motor-ptmtp unit inside the shell 2, mainly during the 
compressor operation. Such construction may be easily 
obtained by a spring winding process, varying the 
pitch and diameter of at least the end coil 12 of each 
fixation end region of said dampening spring 10. 

30 The solution of the present invention presents, in 
relation to the conventional constructions, the 
advantage of using conventional known processes for 
producing springs with no need of complementary 
planing operations to form the supporting plane, 

35 evidently reducing the manufacturing cost of said 
springs arid without requiring orientation for mounting 
these dampening springs, as it occurs with those 
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springs presently used, where the supporting plane is 
obtained by planing the end coil 12, or by providing a 
support which compensates for not planing said end 
coil 12. 

5 Moreover, the concept presented herein can also be 
used for the suspension springs, provided that the end 
coils 12 thereof are formed in order to generate an 
anchoring plane. 
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CIiAIMS 

1. A suspension system for a reciprocating hermetic 
compressor of the type comprising: a shell (2), a 
motor-pump xinit (1), which is moxinted inside the shell 

5 . (2) by a suspension system comprising an assembly of 
cylindrical helical dampening springs (10), each 
presenting a pair of fixation end regions (11), one of 
the latter being seated on the shell (2) and the other 
mounted to the motor-pump unit (1) ^ characterized in 

10 that each dampening spring (10) presents at least one 
of its end regions (11) having at least one end coil 
(12) with a diameter superior to that of an 
immediately adjacent internal coil (13) against which 
it is seated, said diameter being calculated so that 

15 at least said end coil (12) determines a plane 
Slabs t ant i ally orthogonal to the longitudinal axis of 
the dampening spring (10) . 

2. System, according to claim 1, characterized in that 
at least one of the coils of a respective fixation end 

20 region (11) presents a diameter that exceeds that of 
the end coil (13) that is immediately adjacent and at 
least partially coplanar, by a value corresponding to 
the diameter of the wire that forms said coils, 
3- System, according to claim 2, characterized in that 

25 at least the end coil (12) of a respective fixation 
end region (11) presents a diameter that exceeds that 
of the immediately adjacent internal coil (13), by a 
value lower than that corresponding to the diameter of 
the wire that forms said coils. 

30 4. System, according to claim 1, char ac t er i z ed in that 
part of the coils of a respective fixation end region 
(11) presents a diameter that is equal to that of an 
immediately adjacent coil and larger than that of the 
coils away from the fixation end regions (11) . 

35 
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